The preparation of plant protoplasts from leaf mesophvll 1 is now commonly used for biochemical, physiological and developmental studies of plant cells.
When large amounts of cells are required, the peeling of the epidermis may become a serious drawback of this method. Therefore we tried to find an enzyme to digest the cutin of the epidermis cells so that the macerozyme (All Japan Biochemicals Ltd., Nishinomiya, Osaka, Japan) may act on the pectinate middle lamella. Among seven enzyme preparations we found two that could be used and did not adversely affect the viability of the protoplasts.
The plants, Nicotiana tabacum var. "Samsun", were cultivated in the green house with additional illumination (Osram Fluora; 21-8 o'clock) during autumn and winter. The leaves we used were usually the just grown up ones of each plant. Sterilization was done as described 2 . For the experiment the leaves were cut into pieces of about 4 cm 2 .
The enzyme preparations were: 1. /^-glucuronidase from E. coli (Type II of Sigma Chemical Company, St. Louis, Missouri). It was suspended at a concentration of 5 mg/ml either in a) M/15 phosphate-buffer pH 7,0 or b) 0,7 M mannitol in M/15 phosphate buffer pH 7,0.
2. Pectin-glycosidase from Aspergillus (Schuchardt, München), the pH optimum of which is around pH 4,0. We suspended it at a concentration of 10 mg/ml either a) in 0,7 M mannitol in M/15 phosphate buffer pH 5,0 or b) in 0,7m mannitol; the pH value was adjusted to 5,0 with 0,1 M HCl after addition of the enzyme preparation and centrifugation. -The suspensions were centrifuged for 10 min at 12000 g to remove insoluble material, and sterilized through a membrane filter, pore size 0,2/.i (nr. 11307, Sartorius, Göttingen). 40 ml of each enzyme solution was added to about 5 g (fresh weight) leaf pieces. The incubation was carried out in a reciprocal shaker at 30 c C and 120 excursions/min (stroke 4,5 cm). After one hour the leaf pieces became soft but no cells were set free. The enzyme solutions were removed, the leaf pieces washed twice with 0,7 M mannitol and the macerozyme solutions added. The further procedure was as described 1 .
Because there is a high variability in the yield of living protoplasts, we treated for comparison one sample in the usual manner of peeling off the epidermis and treatment with macerozyme and cellulase ("control" in the table).
The protoplasts were plated in agar 3 in a medium described 2 and cultivated in a climate chamber at 28 °C which was continuously illuminated with white fluorescent lamps (Belalux, Osram GmbH), 20 tubes/ m 2 , distance from the object 110 cm. As a test for the viability of the protoplasts we used the formation of calli with at least 8 cells after 10 days. The results of one experiment are summarized in the table.
The yield of protoplasts was only about half of the control. It may increase by using larger volumes of enzyme solution as we found in recent experiments. The percentage of protoplasts grown to colonies of the control depends probably on the precultivation of plants; this percentage varies from experiment to experiment between 20 and 80% and is especially low in wintertime. There was a considerable proportion of cells that looked alive but did not divide, and of small colonies with only one or two cell divienzyme preparation yield of protoprotoplasts/ml protoplasts/ml colony formplasts in % reagar, counted grown to coloing protolated to the "con-one day after nies of more plasts in % of trol" = 100% plating than 8 cells, the number (100% = 10 7 counted 10 days originally protoplasts/g after plating sown in agar leaf pieces) /^-glucuronidase M/15 phosphate buffer, pH 7,0 /3-glucuronidase 0,7M mannitol in M/15 phosphate buffer, pH 7,0 Pectinglycosidase 0,7M mannitol in M/15 phosphate buffer, pH 5,0 Pectinglycosidase 0,7M mannitol, pH adjusted to 5,0 "control"' no enzyme stripped leaf pieces prepare protoplasts from Crepis capillaris the leaves of which are difficult to peel mechanically. Hence we hope that these enzyme preparations are useful too for the preparation of protoplasts from leaves of plant species the epidermis of which is difficult to peel off.
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